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© Video theater system and copy preventive method. 



© A video theater system includes a video cassette 
recording at least a component video signal to which 
a copy preventive scheme has been applied: a video 
cassette recorder for reproducing the video cassette; 
a tuner and an antenna for receiving a signal trans- 
mitted via a satellite; a controller device for control- 
ling the video cassette recorder and the tuner; 
means for releasing the copy preventive scheme; 
and a projector for projecting a video image from 
which the copy preventive scheme has been re- 



leased. The copy preventive scheme is applied, 
while at least a synchronizing signal is retained, to a 
protected video signal at a point between dubbing of 
the master tape to the distribution tape after a video 
conversion and the second video cassette recorder. 
This copy preventive scheme is released by means 
of a device and circuit following a video cassette 
recorder used to reproduce the video signal in readi- 
ness for the projection thereof onto a screen. 
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BACKGROUND OF THE INVENTION 

(Field of the Invention) 

The present invention relates to a video theater 
system for projecting a movies film by tele- 
cinematizing it and by receiving a signal repro- 
duced from a videocassette for VCR or via a sat- 
ellite. 

(Description of the Prior Art) 

While there were approximately 7,500 movie 
theaters in Japan during the late 1960s, improve- 
ments in and greater access to color televisions in 
the home started to intrude on the theater-going 
movie audience. With the development of video 
tape recorders and the introduction of rental vid- 
eos, this erosion of the movie industry continued, 
and in 1989 the number of theaters in Japan had 
fallen to 1,912. 

In the United States, however, the introduction 
of more efficient theater equipment and the devel- 
opment of new cinema complexes with several 
theaters grouped together have increased the num- 
ber of theaters from 20,000 to 24,000 over the last 
several years while also increasing gross income. 

In an attempt to halt the erosion of the industry 
in Japan, theaters have taken steps to improve 
operating efficiency, improve the quality of the 
seats, and construct new mini-theaters, among oth- 
er measures, but with no noticeable effect. 

While the movie industry has been confronted 
with a deteriorating situation, new video theaters 
which project videos instead of movies films have 
sprung up in many cities. These video theaters are 
typically installed in supermarkets, department- 
stores, and similar retail outlets as an extension of 
the distribution industry rather than as independent 
movies theaters. They are also typically small with 
seating for about one hundred people, and are fully 
automated. 

The video tapes distributed for use in these 
video theaters are typically manufactured, dupli- 
cated, and played back by a process such as 
shown in Fig. 7. The movies film 1 is first con- 
verted to a video tape using a telecinematizing 
device or video converter 2. The video converter 2 
effects a photoelectric conversion and then a color 
correction to improve color reproducibility. A digital 
video cassette recorder (VCR) 3 records the con- 
verted video signal on a video tape to provide the 
master video tape 4. A plurality of tapes 7 for 
distribution to video theaters are then produced 
from the master video tape 4 using an M2-format 
VCR 6 such as the model AU-650 VCR available 
from Matsushita Electric Industrial Corporation of 
Japan. These distribution tapes 7 are used for 



movie projection in the video theaters. The theaters 
use plural M2-format playback VCRs 8 and a se- 
lector 9 to choose the output video. The selected 
video signal is then inputted to an ED/WD digital 

5 scan converter 10 for signal compression, and then 
projected by the projector 1 1 . 

As described above, the distribution tapes used 
in the video theaters are converted from the mov- 
ies film to produce the master tape which is then 

w dubbed to produce the distribution tapes for dis- 
tribution to the individual video theaters. 

Once these tapes pass to the video theaters, 
how they are used can only be controlled by each 
theater, making it easy to produce illegal copies 

;5 with an adverse effect on the video rental industry. 
In addition, while there are some video tapes with 
copy protection applied, most of these are simple 
schemes with a slight modification of the horizontal 
synchronization signal in the video signal, leaving 

20 the video signal itself unprotected and making the 
copy preventive scheme relatively easy to break. 

Also, with a wide-spread of the video theaters, 
the distribution tapes must be prepared in a num- 
ber corresponding to or in excess of the number of 

25 the video theaters, forcing a video tape distributor 
to supervise an increased number of the distribu- 
tion tapes while incurring an increased cost neces- 
sary to project the video image at a remote place. 

30 (Summary of the Invention) 

In view of the foregoing, the present invention 
is intended to provide a video theater system and a 
controller device therefor, which have been devised 
35 with due regards paid to the illegal copying and 
which can concurrently make use of a video signal 
from the VCR tape and a signal transmitted via a 
satellite. 

Another important object of the present inven- 

40 tion is to a copy prevention system and copy 
prevention method providing high security in a 
video theater system. 

In order to substantially eliminate the above 
discussed problems, the present invention is ap- 

45 plied to a video theater system comprising a video 
converter (a tele-cinematizing device) that 
photoelectrically converts a movie and effects a 
color correction, a video cassette recorder that 
produces a master tape from the signal outputted 

so from the video converter, a video cassette recorder 
that duplicates the master tape to produce distribu- 
tion tapes, a video cassette recorder that plays 
back the distribution tape, a controller, and a pro- 
jection means. A copy prevention protection sys- 

55 tern according to the present invention is operable 
to effect a copy guard while maintaining at least a 
synchronizing signal in the protected video signal 
at a point between dubbing the master tape to the 



2 



3 



EP 0 519 320 A2 



4 



distribution tape after video conversion and the 
playback VCR, and by releasing the copy guard by 
means of a device and circuit following the 
playback VCR. 

The copy prevention method of the present 
invention scrambles the video signal by using at 
least line permutation or polarity reversion while 
maintaining the synchronization signal in the pro- 
tected video signal in a video theater system com- 
prising a video converter (a telecinematizing de- 
vice) that photoelectrically converts a movie and 
applies color correction, a video cassette recorder 
that produces a master tape from the signal output- 
ted from the video converter, a video cassette 
recorder that duplicates the master tape to produce 
distribution tapes, a video cassette recorder that 
plays back the distribution tape, a controller, and a 
projection means. 

The present invention also provides a video 
theater system which comprises a VCR tape hav- 
ing recorded therein at least a component video 
signal guarded against an unauthorized copying, a 
VCR device for reproducing the VCR tape, a tuner 
including a local uplink antenna for receipt of sig- 
nals transmitted via a satellite, a controller for con- 
trolling the VCR device and the tuner, a copy guard 
releasing device and a projection device. 

The controller included in the video theater 
system according to the present invention includes 
a first input terminal to which an output signal 
reproduced from the VCR tape having recorded 
therein at least the component video signal guard- 
ed against an unauthorized copying is applied, and 
a second input terminal to which the signals trans- 
mitted from the uplink antenna and the tuner are 
applied, a descrambling device for selecting one of 
the signals inputted respectively to the first and 
second input terminals and descrambling an output 
signal which has been selected, and an output 
terminal from which the descrambled signal 
emerges. 

Thus, since the copy preventive system of the 
present invention is such that a copy guard is 
effected at the time of dubbing of the distribution 
tapes and that an output from the playback VCR is 
reproduced in a scrambled condition while at least 
a synchronizing signal of a video signal is main- 
tained so that the copy guard can be released by 
descrambling with a device and a circuit following 
the playback VCR, any one of the distribution tapes 
is nor recorded with a normal video information, 
thereby to provide a high security. 

Also, according to the present invention, since 
a video scrambling is effected by means of aline 
permutation or polarity inversion while the synchro- 
nizing signal is maintained, the synchronizing sig- 
nal is retained and, therefore, even in the scram- 
bled condition, a reproduction with VCR is possi- 



ble. Accordingly, the copy preventive system of the 
present invention can be practised merely by add- 
ing the descrambling device and a circuit to the 
existing theater system, the present invention is 

s effective to provide a high efficiency. In addition, 
although the line permutation and the polarity inver- 
sion may be employed in combination if required, 
any of these systems has a feature in that any 
reduction in quality of the reconstructed image due 

to to an incompleteness characteristic of a transmis- 
sion system, VCR and/or the projector does hardly 
occur. 

According to the video theater system of the 
present invention, the scrambling is effected at the 

rs time the master tape is copied to the distribution 
tapes and the same scrambling as that effected to 
the distribution tapes is similarly effected to the 
signals transmitted via the satellite. Therefore, after 
receipt of these signals, a descrambling can be 

20 accomplished with a single descrambler and soft- 
wares distributed in different forms for transmission 
and packaging systems can be concurrently used. 

Furthermore, the controller used in the video 
theater system according to the present invention 

25 includes a first input terminal to which an output 
signal reproduced from the VCR tape having re- 
corded therein at least the video signal which has 
been scrambled is applied, and a second input 
terminal to which the signals transmitted from the 

30 uplink antenna and the tuner are applied, a de- 
scrambling device for selecting one of the signals 
inputted respectively to the first and second input 
terminals and descrambling an output signal which 
has been selected. Therefore, a high security can 

35 be equally secured in both of the transmission 
packaging systems and, also, no substantial reduc- 
tion in quality of the reconstructed video informa- 
tion occur. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully 
understood from the detailed description given be- 
low with reference to the accompanying drawings, 
45 wherein: 

Fig. 1 is a block diagram of a video theater 
system wherein polarity inversion is applied to 
the video signal according to a first embodiment 
of the invention during the conversion of a mov- 
50 ie to a video tape for projection in a video 
theater; 

Fig. 2 is a block diagram of a video theater 
system wherein line permutation is applied to 
the video signal according to a second embodi- 
55 ment of the invention during the conversion of a 
movie to a video tape for projection in a video 
theater; 

Fig. 3 is an illustration of video scrambling by 
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line permutation according to the second em- 
bodiment of the invention; 
Fig. 4 is a block diagram of a descrambler in the 
second embodiment of the invention; 
Figs. 5 and 6 are diagrams similar to Fig. 2, 
showing third and fourth preferred embodiments 
of the present invention; and 
Fig. 7 is a block diagram of the conventional 
system of converting a movie to video tape for 
projection in a video theater. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The preferred embodiments of the copy pre- 
ventive system and the copy preventive method of 
the present invention will be described hereinafter 
with reference to the accompanying drawings in 
which like parts are designated by like reference 
numerals. 

Fig. 1 is a block diagram of a video theater 
system whereby a program is converted from a 
movies film and recorded to a videotape for projec- 
tion in a video theater. This system is substantially 
similar to the conventional video theater system 
except that a polarity inversion circuit 2c is added 
to the output section of the video converter 2, and 
and that a video re-inversion circuit 12a has been 
added inside the projector. 

In the illustrated system, polarity inversion is 
applied after the movies film 1 is converted to a 
video signal. While it is preferred to apply the copy 
preventive processing after color correction, it may 
also be applied before color correction. This polar- 
ity inversion process inverts the waveforms of the 
video signal other than the synchronizing signal 
component, resulting in an image of the normal 
video image that is comparable to the negative 
image of a photograph. 

Furthermore, the copy preventive scheme is 
released in the projector 11 as it is considered the 
most desirable place for it to be applied. However, 
the copy preventive scheme can also be released 
in the selector 9 or the ED/WD digital scan con- 
verter 10, however, with a slight decrease in secu- 
rity but with the additional advantage of being able 
to connect a monitor screen. 

A high security copy preventive system and 
copy preventive method are thus achieved by ap- 
plying the copy preventive processing that main- 
tains at least the synchronizing signal of the com- 
ponent video signal at a point between dubbing the 
master tape to the distribution tape and the 
playback VCR, and by releasing the copying pre- 
ventive scheme by means of a device and circuit 
following the playback VCR. 

In the alternative system shown in Fig. 2, the 
copy preventive processing is applied during dub- 
bing from the master video tape 4 to the distribu- 



tion tapes 7, and the copy preventive scheme is 
released in the output stage of the controller. In this 
method, line permutation is used as the copy pre- 
ventive scheme. The copy preventive scheme is 

5 applied by a scrambler 30 connected in line during 
dubbing, and is released by a descrambler 31 
connected between the controller device 9 and the 
ED/WD scan converter 1 0. 

In the line permutation scrambling, the effective 

;o screen area of each field is divided into 240 scan 
lines which are then grouped in blocks of 30 or 60 
lines as shown in Fig. 3. These two different blocks 
are randomly generated, and the lines in each 
block are further randomized. This compound ran- 

75 domization makes it more difficult to interpret the 
block boundaries. In this case, a scrambling key is 
inserted to the vertical blanking period, and the 
descrambler uses this key to restore the image. 
Furthermore, D/A conversion can be applied to the 

20 signal after scrambling for recording to an M2- 
format VCR because the scrambling has been car- 
ried out while the synchronizing signal is retained. 
The video signal is transmitted at this stage by 
means of the Y (luminance signal) and P B and P R - 

25 (color difference signals) component signals. The Y 
(luminance signal) and P B and P R (color difference 
signals) component signals are also used to send 
the video signal to the projector in the theater. 
In view of the foregoing, as compared with the 

30 composite signals, a faithful color reproduction can 
be advantageously accomplished. Although in this 
alternative embodiment the color difference signals 
have been described as scrambled, the scrambling 
may be effected to all other signals. 

35 The scrambled distribution tapes are descram- 
bled after being played back and selected by the 
VCR in the video theater. Fig. 4 is a block diagram 
of the device used to restore the line permutation- 
scrambled video image. The scan lines are re- 

40 assembled by digitizing the video image, specify- 
ing an address according to a random number 
generated by the scrambler key, and the writing 
the line to the corresponding address in a memory 
21. This sequence is essentially reversed during 

45 the scrambling process so that the order of the 
scan lines can be restored to the original order at 
the receiver side. By thus scrambling the signal in 
the copy preventive system according to this meth- 
od, the scrambled signal can be recorded and 

so played back by the VCR, and the distributed tapes 
are extremely secure. 

As described hereinabove, the normal video 
image is not recorded to the distribution tapes and 
the distribution tapes are therefore very secure 

55 because the copy preventive system according to 
the present invention applies the copy preventing 
process during dubbing of the distribution tapes, 
the output of the playback VCR is reproduced in a 
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scrambled condition with no synchronizing signal of 
the video signal being altered and the scrambled 
video signal is descrambled to release the copy 
preventive scheme by means of a device and 
circuit on the output side of the playback VCR. 
Therefore, the distribution tapes are not recorded 
with a normal video image thereby to keep the 
information in complete privacy. 

Furthermore, because the copy preventive 
method according to the present invention scram- 
bles the video signal by line permutation or polarity 
inversion while retaining the synchronizing signal, 
the synchronization signal enables the scrambled 
video signal to be played back by the playback 
VCR. This method therefore features excellent 
commercial efficiency because it can be imple- 
mented in existing video theater systems by simply 
adding a descrambler device and circuit. Moreover, 
while line permutation and polarity inversion can be 
used in combination as may be required, both 
methods are resistant to deterioration of the stored 
video image due to insufficient characteristics in 
the transmission system, VCR, or projector. This 
copy preventive method is therefore compatible 
with the image quality standards of a video theater 
system, and the commercial value of the present 
invention is high. 

Fig. 5 is a block diagram similar to Fig. 1, but 
illustrating a third preferred embodiment of the 
present invention. 

Referring now to Fig. 5, the scrambler 30 is 
installed in an output stage of the video converter 
2. So far shown therein, the scrambling is effected 
after the color correction has been effected to the 
video signal. However, the video signal may be 
scrambled before the color correction. Also, the 
scrambler 30 may be interposed between the mas- 
ter VCR 5 for the reproduction of the master tape 
and the dubbing VCR 6 for dubbing the master 
tape to prepare the distribution tapes. For the pur- 
pose of video signal scrambling, a line rotation 
method was employed. In a theater, an uplink 
antenna 10 for receiving a wave signal which has 
been scrambled according to the line rotation 
method and which has been transmitted via a sat- 
ellite and a tuner 11 are installed, and the received 
video signal is inputted to the controller device 9. 

The playback VCR 8 used to play back the 
VCR tape which has been scrambled is inputted to 
the controller device 9. The controller device 9 
selects, and outputs therefrom, one of the compos- 
ite signal transmitted via the satellite and the com- 
ponent signal originating from VCR. An output from 
the controller device 9 is descrambled in the de- 
scrambler 31 to provide the reconstructed video 
signal which is subsequently supplied to the 
ED/WD digital scan converter 12 so that it can be 
subsequently projected onto a screen through the 



projector 13. The descrambling method is most 
preferred to be effected in the projector 13, how- 
ever, it may be effected in the ED/WD digital scan 
converter 10 or in a stage front or rear of the 

5 converter 10. 

Thus, since the signal transmitted via the sat- 
ellite and the signal recorded in the distribution 
tape are, even though in the form of the composite 
signal and the component signal, respectively, sub- 

w jected to the scrambling process utilizing the same 
algorithm, one and the same descrambler can be 
used to descramble those signals after receipt 
thereof and, at the same time, softwares distributed 
in different forms for the transmission system and a 

75 packaging system can be concurrently used. Ac- 
cordingly, the present invention is effective to pro- 
vide the video theater system highly reliable in 
security. 

The video theater system according to a fourth 

20 preferred embodiment of the present invention is 
shown in Fig. 6. The system shown therein is 
substantially similar to that shown in Fig. 5 except 
for the copy preventive process. However, in the 
embodiment of Fig. 6, the scrambler 30 is con- 

25 nected between the master VCR 5 and the dubbing 
VCR 6 while the descrambler 31 is disposed inside 
the controller 9. The scrambling is carried out 
according to the line permutation. It is to be noted 
that, since the synchronizing signal of the video 

30 signal is retained, the video signal can be recorded 
by the VCR 6 as usual. 

The line permutation scrambling effected in the 
practice of the fourth embodiment of the present 
invention is identical with that described with refer- 

35 ence to Fig. 3. In other words, the effective screen 
area of each field is divided into 240 scan lines 
which are then grouped in blocks of 30 or 60 lines 
as shown in Fig. 3. These two different blocks are 
randomly generated, and the lines in each block 

40 are further randomized. This compound randomiza- 
tion makes it more difficult to interpret the block 
boundaries. In this case a scrambling key is in- 
serted to the vertical blanking period, and the de- 
scrambler uses this key to restore the image. 

45 In the illustrated embodiment, although no 
copy preventive scheme applied to a voice signal 
is now shown, the voice signal was scrambled by 
adding PN codes (pseudo-random codes) to a 
PCM voice signal. 

50 Referring still to Fig. 6, the controller device 9 

has four video and sound input terminals, although 
only three input terminals are shown. Of those four 
input terminals, one is fed from the tuber 11 and 
the remaining three are fed from respective VCRs 

55 8. The controller device has capabilities of select- 
ing one of the four input lines and descrambling 
the selected input signal and then outputs a re- 
constructed video signal and a reconstructed voice 
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signal, both of which are subsequently applied to 
the ED/WD scan converter 12. Accordingly, the 
controller device in the video theater system of the 
present invention is of a type having the descram- 
bler built therein and is effective to provide an 
extremely high security. 

From the foregoing description, it is clear that 
the video theater system of the present invention is 
such that the scrambling is effected at the time the 
video signal is copied to the distribution tapes and 
even the signal transmitted via the satellite is 
equally scrambled according to the scrambling 
method utilizing the same algorithm, the use of one 
and the same descrambler suffices to descramble 
any one of those signals received and, at the same 
time, softwares distributed in different forms for the 
transmission system and a packaging system can 
be concurrently used. 

Furthermore, the controller used in the video 
theater system according to the present invention 
includes a first input terminal to which an output 
signal reproduced from the VCR tape having re- 
corded therein at least the video signal which has 
been scrambled is applied, and a second input 
terminal to which the signals transmitted from the 
uplink antenna and the tuner are applied, a de- 
scrambling device for selecting one of the signals 
inputted respectively to the first and second input 
terminals and descrambling an output signal which 
has been selected. Therefore, a high security can 
be equally secured in both of the transmission and 
packaging systems and, also, no reduction in qual- 
ity of the reconstructed video information occur 
substantially. 

The invention being thus described, it will be 
obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the inven- 
tion, and all such modifications as would be ob- 
vious to one skilled in the art are intended to be 
included within the scope of the following claims. 

Claims 

1. In a video theater system comprising a video 
converter for photoelectrically converting a 
movies film and for applying a color correction, 
a master video cassette recorder for producing 
a master tape from a signal outputted from the 
video converter, a first video cassette recorder 
for duplicating the master tape to produce at 
least one distribution tape, a second video 
cassette recorder that plays back the distribu- 
tion tape, a controller, and a projection means, 
a copy preventive system comprising: 
means for applying a copy preventive 
scheme, while at least a synchronizing signal 
is retained, to a protected video signal at a 



point between dubbing of the master tape to 
the distribution tape after a video conversion 
and the second video cassette recorder, and 
for releasing the copying preventive scheme 
5 by means of a device and circuit following the 

second video cassette recorder. 

2. The system as claimed in Claim 1, wherein the 
copy preventive scheme is applied before the 

jo color correction or after the color correction in 

the video conversion process. 

3. The system as claimed in Claim 1, wherein the 
copy preventive scheme is released in the 

75 projector means used to project a final normal 

video image or in a display. 

4. The system as claimed in Claim 1, wherein the 
copy preventive scheme is released in a selec- 

20 tor or controller to which the output of the 

second video cassette recorder is inputted. 

5. The system as claimed in Claim 1, wherein the 
video signal from the master tape after video 

25 conversion to the second video cassette re- 

corder is transmitted by means of a compo- 
nent signal. 

6. A copy preventive method for a video theater 
30 system which comprises a video converter for 

photoelectrically converting a movies film and 
for applying a color correction, a master video 
cassette recorder for producing a master tape 
from a signal outputted from the video con- 

35 verter, a first video cassette recorder for du- 

plicating the master tape to produce at least 
one distribution tape, a second video cassette 
recorder that plays back the distribution tape, a 
controller, and a projection means, said meth- 

40 od comprising the step of scrambling a video 

signal by at least either line permutation or 
polarity inversion while maintaining a synchro- 
nizing signal in the scrambled video signal. 

45 7. The method as claimed in Claim 6, wherein 
line permutation scrambled information is 
transmitted during a blanking period of a verti- 
cal synchronizing signal. 

50 8. A video theater system comprising: 

a video cassette recording at least a com- 
ponent video signal to which a copy preventive 
scheme has been applied; 

a video cassette recorder for reproducing 
55 the video cassette; 

a tuner and an antenna for receiving a 
signal transmitted via a satellite; 

a controller device for controlling the video 
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cassette recorder and the tuner; 

means for releasing the copy preventive 
scheme; and 

a projector means for projecting a video 
image from which the copy preventive scheme 5 
has been released. 

9. The system as claimed in Claim 8, therein a 
process of applying the copy preventive 
scheme to the video cassette is a video scram- w 
bltng process based on either a line rotation 
method or a line permutation method. 

10. The system as claimed in Claim 8, wherein a 
process of applying the copy preventive 75 
scheme to the video cassette is the same as a 
scrambling method employed in the signal re- 
ceived from the satellite. 

11. A controller used in a video theater system, 20 
which comprises: 

a first input terminal to which an output 
signal reproduced from a video cassette hav- 
ing recorded therein at least a video signal 
which has been scrambled is applied; 25 

a second input terminal to which signals 
transmitted from an antenna for receipt of a 
signal transmitted via a satellite and a tuner 
are applied: and 

a descrambling device for selecting one of 30 
the signals inputted respectively to the first 
and second input terminals and descrambling 
an output signal which has been selected. 
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